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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments, filed 1 2/1 5/2005, with respect to the rejection(s) of 
claim(s) under 103(a) , particularly regarding the Weingartner reference, have been 
fully considered and are persuasive. Therefore, the rejection has been withdrawn. 
However, upon further consideration, a new ground(s) of rejection is made in view of 
Greenberger. 

2. Claims 1-20,23,31 ,32 are cancelled. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to vrtiich said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 21,24 and 29 are rejected under 35 U.S.C. 102(b) as being unpatentable 
over Zong et al. (EP 0 239 914) in view of Kehry et al. (DE 38 44 572) in further view of 
Hayakawa (JP 06072253). 

Regarding claim 21, Zong discloses an-on vehicle sound amplification device 
located outside a vehicle ( electronic loudspeaker system including an amplifier that is 
mounted externally to a transport vehicle and can be used for public addressing. See 
abstract; column 2, lines 2-12; claim 1) comprising a loudspeaker, signal processing 
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means (3, Figure 1) for amplifying an acoustic signal and then inputting an output 
thereof to the loudspeaker. 

Zong further teaches of an indicating lamp connected to the driver operation 
switch (sound level control switch) that will turn on when the sound level is very high so 
that the policeman or whoever the driver is can monitor the sound level (column 4, lines 
37-46). He further teaches that the loudspeaker arrangement promotes safe driving 
(column 4, lines 55-57). 

Zong fails to disclose that the loudspeaker system is a dipole speaker. 
Kehry discloses roof-mounted dipole speakers (Figure 2). Speakers 1 1 and 13 
are dipole speakers (speaker 1 1 is outputted in one direction through funnel 12 and 
speaker 13 is outputted in an opposite direction through funnel 14). The axis of 
radiation of the speakers extends at least in horizontal direction beyond the inherent 
passenger compartment which reads on at least one acoustic radiation axis thereof is 
directed outwardly from a vehicle interior. 

It would have been obvious to use Kehr/s concept of dipole speakers mounted 
outside a vehicle in order to emit sound in rearward and forward directions. 

Zong as modified by Kehry reads on the loudspeakers arranged so that 
respective acoustic radiation planes are directed opposite each other. Zong as modified 
by Kehry fails to disclose a signal processing means that controls phase as claimed. 

Hayakawa teaches of a signal processing means that controls a phase as 
claimed (phase of the signal to each sound source changes with the signal processing 
means (page 2, paragraph 10)). It would have been obvious to one of ordinary skill in 
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the art at the time of the invention to use Hayakawa's concept of a signal processing 
means controlling the phase in order to control the location of sound image. 

Regarding claim 24, Zong as modified by Kehry and Hayakawa disclose claims 
wherein each of the at least two loudspeakers included in the dipole sound source has 
an acoustic tube whose cross-sectional area along a direction perpendicular to a sound 
wave traveling direction varies continuously; the acoustic tubes of the respective 
loudspeakers are arranged so that respective acoustic radiation planes thereof are 
directed opposite to each other; and a radiated sound from the loudspeaker which is 
driven by an output from the signal processing means is radiated by being guided along 
the acoustic tube (Hayakawa teaches of dipole sound sources are each horn speakers 
(11 a, 11b; 12a,12b)(page 2, paragraph 24). The horn speakers read on "acoustic tubes" 
as claimed. 

Regarding claim 29, Zong as modified by Kehry and Hayakawa disclose wherein 
the acoustic tube of each of the at least two loudspeakers included in the dipole sound 
source is formed of a sound path having a desired bent shape. It is interpreted that the 
acoustic tube or horn is formed of a sound path having a desired bent shape. 
5. Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over Zong et 
al. (EP 0 239 914) in view of Kehry et al. (DE 38 44 572) in further view of Hayakawa 
(JP 06-072253) in further view of Dodge (U.S. Patent 4,460,061). 

Regarding claim 30, Zong as modified by Kehry and Hayakawa fail to disclose 
wherein the at least two loudspeakers included in the dipole sound source are arranged 
so that an interval between the respective acoustic radiation planes included in the 



Application/Control Number: 09/486,864 Page 5 

Art Unit: 2644 

acoustic tubes of the loudspeaker s is less than or equal to approximately Vi of the 
wavelength of the reproduced sound. 

Dodge discloses an apparatus of increasing the directivity of a sound source. He 
further teaches in Figure 1 of two sources spaced vertically by approximately 
(columni, lines 60-63; column 2, lines 18-34). Thus it would have been obvious to have 
the loudspeakers arranged as claimed in order to increase the signal intensity of the 
sound sources. 

6. Claim 33 is rejected under 35 U.S.C. 103(a) as being unpatentable over Zong et 
al. (EP 0 239 914) in view of Kehry et al. (DE 38 44 572) in view of Hayakawa (JP 
06072253) in further view of Sharp (U.S. Patent 3,781 ,475). 

Regarding claim 33, Zong as modified by Kehry and Hayakawa disclose the 
dipole sound source comprising an amplified sound source for radiating an amplified 
sound and a control sound source for radiating a control sound. 

Zong as modified by Kehry and Hayakawa fails to disclose wherein an acoustic 
plane of the control sound source are placed such that a difference between a phase of 
the amplified sound and a phase of the control sound at a desired frequency is 
substantially within 90' in a direction along a main axis of acoustic radiation of the 
amplified sound. 

Sharp teaches of two speakers mounted in opposite directions (Figure 3; column 
3, lines 10-12) having a phase difference of 90' (column 3, lines 14-23). Thus it would 
have been obvious to one of ordinary skill in the art at time of filing to have the sound 
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sources mounted to have the phase difference as claimed in order to produce an 
asymmetrical sound radiation pattern. 

7, Claims 22 is rejected under 35 U.S.C. 102(b) as being unpatentable over 
Hayakawa (JP 06072253) in view of Greenberger (U.S. Patent 5,870,484). 

Regarding claim 22, Hayakawa discloses an on-vehicle sound-amplification 
apparatus (indoor sound system (Figure 1), comprising: 

a dipole sound source (11, 12) (See abstract) provided in the vicinity of a position 
of a passenger wherein at least one acoustic radiation axis thereof is directed outwardly 
from a vehicle interior (Figure 1); 

a signal processing means for amplifying an acoustic signal and then inputting an 
output thereof to the dipole sound source ( digital signal processor (16) (Figure 2) (page 
3, paragraph 29); 

Hayakawa fails to disclose a non-directional sound source provided in a vicinity 
of a center of the dipole sound source wherein an acoustic radiation thereof is driven to 
have an inverted phase from that of the acoustic radiation of the dipole sound source 
which is directed into the vehicle interior wherein the output form the signals processing 
means is also input to the non-directional speaker. 

Greenberger discloses loudspeaker arrays with signal dependent radiation 
patterns and the concept wherein in one array comprises a two set of speakers placed 
in a dipole setup and a third speaker (Figures 5b and 5c applicable to a vehicle);column 
90, lines 27-32) . The third speaker is obviously non-directional because there is nothing 



Application/Control Number: 09/486,864 Page 7 

Art Unit: 2644 

opposing its directivity. If the signal were supplied then to the dipole speaker then it 
would implicitly be supplied to the non-directional speaker as well. 

Thus it would have been obvious to one of ordinary skill in the art to have a non- 
directional speaker provided as claimed for the benefit of steering the higher frequency 
radiation lobes in direction directions. 

Claim Objections 

8. Claims 25-28,33 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Devona E. Faulk whose telephone number is 571-272- 
7515. The examiner can normally be reached on 8 am - 5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vivian Chin can be reached on 571-272-7848. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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